Adenosine 3',5'-cyclic monophosphate mimics the inhibitory effect of high glucose on MAP kinase phosphorylation in rat mesangial cells.
Alteration in mesangial cell function induced by high glucose levels is implicated in the development of diabetic nephropathy. The aim of this study was to investigate the mechanism by which high glucose attenuates mesangial cell proliferation. Thymidine incorporation in cultured mesangial cells decreased in the presence of high glucose concentrations in a dose dependent manner, with the maximum decrease of 25% occurring at a glucose concentration of 55.5 mM. Phosphorylation of mitogen-activated protein (MAP) kinase was abolished when the cells were treated with 55.5 mM glucose compared with 11.1 mM glucose. The concentration of intracellular cAMP doubled in the presence of 55.5 mM glucose. The addition of 8Br-cAMP (1.0 mM) to the culture media containing 11.1 mM glucose decreased thymidine incorporation by 34%, similar to the effect of high glucose. In order to clarify the contribution of protein kinase A (PKA) to the MAP kinase cascade, we used PKA inhibitor (H-8). The addition of H-8(10 microM) recovered MAP kinase phosphorylation in the presence of 55.5 mM glucose. Our data indicated that the inhibition of this mitogenic pathway mediated by activation of PKA, which is probably induced by high glucose levels, may play an important role in the perturbation of mesangial cells.